Characterization of rabbit primary proximal tubule kidney cell cultures grown on Millicell-HA membrane filters.
With the aim of developing a kidney cell culture system that can be used to assess renal toxicity in vivo, freshly isolated rabbit proximal tubules were plated on Millipore cellulose filters mounted in plastic inserts (Millicell-HA). DNA synthesis peaked on day 6 of culture and cells reached confluency by days 12-14. The integrity of the monolayer was confirmed by exclusion of [(14)C]inulin and cell viability demonstrated by linearity of protein synthesis over a 24-hr period. In confluent cultures, the organic anion, [(14)C]p-aminohippuric acid (PAH) and cation [(14)C]tetraethylammonium bromide (TEA) were shown to be transported from the basolateral to the apical side at a rate 5-6 times greater than that from the apical to basolateral side during the first 60 min of exposure. Probenecid decreased PAH transport by 60% and N-methylnicotinamide and quinine inhibited TEA transport by 40 and 56%, respectively. Uptake of [(14)C]alpha-methylglucopyranoside into the cells was three times greater when label was added to the apical side than when label was added to the basolateral side. Apical uptake of glucose was sodium dependent and inhibited by more than 90% with phloridzin. Thus, kidney proximal tubule cells in the filter insert culture system display functional polarity which appears to mimic function in vivo and may be useful for examining mechanisms of nephrotoxicity.